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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S. C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) [3 Claim(s) 1-22 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) Kl Claim(s) 1-22 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) S The specification is objected to by the Examiner. 
10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1 The proposed drawing correction filed on is: a)D approved b)0 disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 
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DETAILED ACTION 
Oa th/Declara tion 

1 . The oath or declaration is defective. A new oath or declaration in compliance 
with 37 CFR 1.67(a) identifying this application by application number and filing date is 
required. See MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: 

It does not identify the post office address of each inventor. A post office 
address is an address at which an inventor customarily receives his or her mail 
and may be either a home or business address. The post office address should 
include the ZIP Code designation. 



Response to Papers 

2. The papers filed on February 28, 2002 (certificate of mailing dated January 18, 
2002) have not been made part of the permanent records of the United States Patent 
and Trademark Office (Office) for this application (37 CFR 1 .52(a)) because of damage 
from the United States Postal Service irradiation process. The above-identified papers, 
however, were not so damaged as to preclude the USPTO from making a legible copy 
of such papers. Therefore, the Office has made a copy of these papers, substituted 
them for the originals in the file, and stamped that copy: 

COPY OF PAPERS 
ORIGINALLY FILED 



If applicant wants to review the accuracy of the Office's copy of such papers, applicant 
may either inspect the application (37 CFR 1 .14(d)) or may request a copy of the 
Office's records of such papers {i.e., a copy of the copy made by the Office) from the 
Office of Public Records for the fee specified in 37 CFR 1 .19(b)(4). Please do not call 
the Technology Center's Customer Service Center to inquiry about the completeness or 
accuracy of Office's copy of the above-identified papers, as the Technology Center's 
Customer Service Center will not be able to provide this service. 

If applicant does not consider the Office's copy of such papers to be accurate, applicant 
must provide a copy of the above-identified papers (except for any U.S. or foreign 
patent documents submitted with the above-identified papers) with a statement that 
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such copy is a complete and accurate copy of the originally submitted documents. If 
applicant provides such a copy of the above-identified papers and statement within 
THREE MONTHS of the mail date of this Office action, the Office will add the original 
mailroom date and use the copy provided by applicant as the permanent Office record 
of the above-identified papers in place of the copy made by the Office. Otherwise, the 
Office's copy will be used as the permanent Office record of the above-identified papers 
(i.e., the Office will use the copy of the above-identified papers made by the Office for 
examination and all other purposes). This three-month period is not extendable. 



Specification 

3. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: no literal antecedent basis is seen for the phrase 
"comprising 1000 parts by weight water" in claim 6. 

The examiner suggests the incorporation of this phrase into the specification or 
the claims amended accordingly. 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-4 and 7-22 are rejected under 35 U.S.C. 102(b) as being anticipated by 
JP60/258541. 

JP60/258541 teaches a photosensitive material having at least one 
photosensitive layer comprising a metallic oxide such as titania or alumina having a 
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particle size of 10-700 nm (i.e. ceramic nanoparticle), a hydrophilic binder such as 
gelatin (i.e. film-forming hydrophilic colloid) and a compound to swell the base. See the 
abstract. The photosensitive material as taught by JP60/258541 appears to anticipate 
the present claims. 

6. Claims 1-4 and 7-22 are rejected under 35 U.S.C. 102(b) as being anticipated by 
JP63/287849. 

JP63/287849 teaches a layer of a silver halide photosensitive layer that 
comprises an electroconductive metal oxide such as titania or alumina having a particle 
size of 10-700 nm (i.e. ceramic nanoparticle) and a hydrophilic binder such as gelatin 
(i.e. film-forming hydrophilic colloid). See the abstract. The photosensitive material as 
taught by JP63/287849 appears to anticipate the present claims. 

7. Claims 1-4, 7-15 and 17-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by JP56/1 43431 . 

JP56/1 43431 teaches a photographic material having at least one conductive 
layer comprising microparticles of a metallic oxide such as titania or alumina having a 
particle size below 500 nm (i.e. ceramic nanoparticle) and a hydrophilic binder such as 
gelatin (i.e. film-forming hydrophilic colloid). See the abstract. The photographic 
material as taught by JP56/1 43431 appears to anticipate the present claims. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



A 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1-6, 8-15 and 18-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bock et al. 

Bock et al. teach a coating composition having improved scratch resistance 
comprising 0.5-25 wt% of nanoparticles having a particle size below 200 nm such as 
aluminum oxide and titanium dioxide suspended in water and a water-soluble binder 
such as acrylic polymers. See col. 2, lines 45-49, col. 3, lines 23-50, col. 4, lines 8-33, 
col. 5, lines 10-47, col. 6, lines 12-31, example 1 and claims 1, 2 and 10. Bocketal. 
fails to specifically exemplify the use of alumina and titania as claimed by applicants. 

Therefore, it would have been obvious to one having ordinary skill in the art to 
use the specific aluminia and titania as claimed by applicants as Bock et al. also 
discloses the use of these metal oxides but fails to show an example incorporating 
them. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Helene Klemanski whose telephone number is 703-308- 
3745. The examiner can normally be reached on Monday-Friday 5:30-2:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Bell can be reached on 703-308-3823. The fax phone numbers for the 
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organization where this application or proceeding is assigned are 703-872-9310 for 
regular communications and 703-872-9311 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 



0661. 




Helene ^lemanski 
Primary Examiner 
Art Unit 1755 




July 24, 2003 
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Description 

FIELD OF THE INVENTION 

5 This invention relates in general to imaging elements, such as photographic, electrostatographic and thermal imag- 
ing elements, and in particular to imaging elements comprising a support, an image-forming layer and an electrically- 
conductive layer. More specifically, this invention relates to such imaging elements having an electrically-conductive 
layer with a high degree of abrasion resistance. 

10 BACKGROUND OF THE INVENTION 

A variety of problems associated with the formation and discharge of electrostatic charge during the manufacture 
and use of photographic films are well recognized in the photographic industry. These electrostatic charges are gener- 
ated by the highly insulating polymeric film bases such as polyester and cellulose acetate during winding and unwinding 
15 operations associated with the photographic film manufacturing process and during the automated transport of photo- 
graphicfilms in film cassette loaders, cameras, andfilm processing equipment during use of the photographic film prod- 
uct. 

It is well known that electrostatic charges can be effectively controlled or eliminated by incorporating one or more 
electrically-conductive antistatic layers in the photographic film. A wide variety of conductive materials can be incorpo- 

20 rated into antistatic layers to provide a wide range of conductivity and antistatic performance. Typically the antistatic lay- 
ers for photographic applications employ materials which exhibit ionic conductivity where the charge is transferred by 
the bulk diffusion of charged species through an electrolyte. Antistatic layers comprising inorganic salts, ionic conduc- 
tive polymers, and colloidal metal oxide sols stabilized by salts have been described. U.S. Patent 4,542,095 discloses 
antistatic compositions for use in photographic elements wherein aqueous latex compositions are used as binder mate- 

25 rials in conjunction with polymerized alkylene oxide monomers and alkali metal salts as the antistatic agents. U.S. Pat- 
ent 4,916,011 describes antistatic layers comprising lonically conductive styrene sulfonate interpolymers, a latex 
binder, and a crosslinking agent. U.S. Patent 5,045,394 describes antistatic backing layers containing Al-modified col- 
loidal silica, latex binder polymer, and organic or inorganic salts which provide good writing or printing surfaces. The 
conductivities of these ionic conductive antistatic layers are very dependent on humidity and film processing. At low 

30 humidities and after conventional film processing the antistatic performance is substantially reduced or ineffective. 

Antistatic layers employing electronic conductors have also been described. The conductivity of these materials 
depends on primarily electronic mobilities rather than ionic mobilities and the conductivity is independent of humidity. 
Antistatic layers which contain conjugated polymers, semiconductive metal halide salts, conductive carbon or semicon- 
ductive metal oxide particles have been described. It is characteristic of these electronically conductive materials to be 

35 highly colored or have high refractive index. Thus, providing highly transparent, coloress antistatic layers containing 
these materials poses a considerable challenge. 

U.S. Patent 3,245,833 describes conductive coatings containing semiconductive silver or copper iodide dispersed 
as 0.1 urn or less particles in an insulating film-forming binder exhibiting surface resistivities of 10 2 to 10 11 O/a. How- 
ever, these coatings must be overcoated with a water-impermeable barrier layer to prevent the loss of conductivity after 

40 film processing since these semiconductive salts are solubilized by conventional film processing solutions. 

Conductive layers comprising inherently conductive polymers such as polyacetytene, polyaniline, polythiophene, 
and polypyrrole are described in U.S. 4,237,194, JP A2282245, and JP A2282248, but, these layers are highly colored. 

Conductive fine particles of crystalline metal oxides dispersed with a polymeric binder have been used to prepare 
humidity insensitive, conductive layers for various imaging applications. Many different metal oxides are alleged to be 

45 useful as antistatic agents in photographic elements or as conductive agents in electrographic elements in such patents 
as U.S. 4,275,103, 4,394,441, 4,416,963, 4,418,141, 4,431,764, 4,495,276, 4,571,361, 4.999,276, 5,368,995. Pre- 
ferred metal oxides are antimony doped tin oxide, aluminum doped zinc oxide, niobium doped titanium oxide, and metal 
antimonates. The high volume % of the conductive fine particles in the conductive coatings as taught in the prior art to 
achieve effective antistatic performance results in reduced transparency due to scattering losses and in brittle films sub- 

so ject to cracking and poor adherence to the support material. 

JP A4055492 describes antistatic layers comprising conductive non-oxide particles including TiN, NbB 2 , TiC, and 
MoB dispersed in a binder such as a water soluble polymer or solvent soluble resin. 

U.S. Patent 5,066,422 describes vinyl surface covering materials comprising a fused sheet of a dry blend, wherein 
the dry blend contains a polyvinyl chloride porous resin, a plasticizer, and conductive particles. Reportedly, the conduc- 

55 tive particles reside in the pores and surface of the polyvinyl chloride resin which thereby provides surface resistivities 
of the fused sheet of 1 0 9 Q/o at low weight % of the conductive particles. 

Fibrous conductive powders comprising antimony doped tin oxide coated onto nonconductive potassium titanate 
whiskers have been used to prepare conductive layers for photographic and electrographic applications. Such materials 
have been disclosed in U.S. 4,845,369, U.S. 5,1 16,666, JP A63098656, and JP A63060452. Layers containing these 
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conductive whiskers dispersed in a binder reportedly provide improved conductivity at lower volume % than the afore- 
mentioned conductive fine particles as a result of their higher aspect (length to diameter) ratio. However, the benefits 
obtained as a result of the reduced volume % requirements are offset by the fact that these materials are large in size 
(10 to 20 \im long and 0.2 - 0.5 urn diameter). The large size results in increased light scattering and hazy coatings. 

5 Transparent, binderless, electrically semiconductive metal oxide thin films formed by oxidation of thin metal films 
which have been vapor deposited onto film base are described in U.S. 4,078,935. The resistivity of such conductive thin 
films has been reported to be 10 5 Q/n. However, these metal oxide thin films are unsuitable for photographic film appli- 
cations since the overall process used to prepare them is complex and expensive and adhesion of these thin films to 
the film base and overlying layers is poor. 

10 U.S. Patent 4,203,769 describes an antistatic layer incorporating "amorphous" vanadium pentoxide. This vanadium 
pentoxide antistat is highly entangled, high aspect ratio ribbons 50-100 Angstroms wide, about 10 Angstroms thick, and 
0.1 - 1 fim long. As a result of this ribbon structure surface resistivities of 10 6 - 10 11 QJa can be obtained for coatings 
containing very low volume fractions of vanadium pentoxide. This results in very low optical absorption and scattering 
losses, thus the coatings are highly transparent and colorless. However, vanadium pentoxide is soluble at the high pH 

15 typical of film developer solutions and must be overcoated with a nonpermeable barrier layer to maintain antistatic per- 
formance after film processing. 

It can be seen that a variety of methods have been reported in an attempt to obtain non -brittle, adherent, highly 
transparent, colorless conductive coatings with humidity independent, film process surviving antistatic performance. 
However, the aforementioned prior art references are deficient with regard to simultaneously satisfying all of the above 

20 mentioned requirements. 

U.S. Patent 5,340,676 describes conductive layers comprising electrically-conductive fine particles, hydrophilic col- 
loid, and water-insoluble polymer particles. Representative polymer particles described include polymers and interpol- 
ymers of styrene, styrene derivatives, alkyl acrylates or alkyl methacrylates and their derivatives, olefins, vinylidene 
chloride, acrylonitrile, acrylamide and methacrylamtde and their derivatives, vinyl esters, vinyl ethers, or condensation 

25 polymers such as polyurethanes and polyesters. The use of a mixed binder comprising the polymer particles mentioned 
above in combination with a hydrophilic colloid such as gelatin provides a conductive coating that requires lower volume 
% conductive fine particles compared with a layer obtained from a coating composition comprising the conductive fine 
particles and water soluble hydrophilic colloid alone. 

It is toward the objective of providing improved imaging elements having enhanced properties in comparison with 

30 the imaging elements of U.S. Patent 5,340,676 that the present invention is directed. 

SUMMARY OF THE INVENTION 

In accordance with this invention, an imaging element for use in an image-forming process comprises a support, 
35 an image-forming layer, and an electrically-conductive layer. The electrically-conductive layer comprises electronically- 
conductive fine prticles and gelatin-coated water-insoluble polymer particles. The combination of electronically-conduc- 
tive fine particles and gelatin-coated water-insoluble polymer particles provides conductive coatings which can employ 
low volume percentages of conductive particles and still provide the desired high degree of conductivity. The coatings 
strongly adhere to underlying and overlying layers such as photographic support materials and hydrophilic colloid lay- 
40 ers. 

In comparison with U.S. Patent 5,340,676, the binder for the electronically-conductive fine particles comprises gel- 
atin-coated water-insoluble polymer particles rather than a mixture of water-insoluble polymer particles and a 
hydrophilic colloid such as gelatin. The use of gelatin-coated water-insoluble polymer particles provides much better 
coating solution stability. Moreover, the electrically-conductive layer has significantly enhanced wet abrasion properties 

45 as compared with the electrically-conductive layer of U.S. Patent 5,340,676, while still providing the benefits of reduced 
volume % of conductive fine particles as described in the '676 patent. 

Electrically-conductive layers comprising electronically-conductive fine particles, a film-forming hydrophilic colloid 
and pre-crosslinked gelatin particles also provide a highly advantageous combination of characteristics. Such layers 
are described in U.S. Patent 5,466,567, issued November 14, 1995. The combination of hydrophilic colloid and pre- 

so crosslinked gelatin particles as a binder for the electronically-conductive fine particles provides the benefit of reduced 
volume % of conductive fine particles and good coating solution stability. The gelatin-coated water-insoluble polymer 
particles employed as the binder in the present invention provide similar benefits to the pre-crosslinked gelatin particles 
but the particles in the present invention are more easily prepared and dispersed and their size and size distribution are 
more readily controlled. 

55 

DETAILED DESCRIPTION OF THE INVENTION 

The imaging elements of this invention can be of many different types depending on the particular use for which 
they are intended. Such elements include, for example, photographic, electrostatographic, photothermographic, migra- 
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tion, electrothermographic, dielectric recording and thermal-dye-transfer imaging elements. 

Details with respect to the composition and function of a wide variety of different imaging elements are provided in 
U.S. Patent 5,340,676 and references described therein. The present invention can be effectively employed in conjunc- 
tion with any of the imaging elements described in the '676 patent. 

s Photographic elements represent an important class of imaging elements within the scope of the present invention. 
In such elements, the electrically-conductive layer can be applied as a subbing layer, as an intermediate layer, or as the 
outermost layer on the sensitized emulsion side of the support, on the side of the support opposite the emulsion, or on 
both sides of the support. When the electrically-conductive layer is on the side of the support opposite to the emulsion 
layer, it can be overcoated with an anti-curl layer. The support may comprise any commonly used photographic support 

10 material such as polyester, cellulose acetate, or resin-coated paper The electrically-conductive layer is applied from a 
coating formulation comprising essentially electronically-conductive fine particles and gelatin-coated, water-insoluble 
polymer particles. The conductive particle can be, for example, a doped -metal oxide, a metal oxide containing oxygen 
deficiencies, a metal antimonate, or a conductive nitride, carbide, or boride. Representative examples of conductive fine 
particles include conductive Ti0 2 , Sn0 2 , Al 2 0 3) Zr0 3 , ln 2 0 3 , MgO, 2nSb 2 0 6 , lnSb0 4 , TiB 2 , 2rB 2 , NbB 2 , TaB 2 , CrB^ 

is MoB, WB, LaB 6 , ZrN, TiN, TiC, and WC. The conductive fine particles typically have an average particle size less than 
0.3 jim and a powder resistivity of 10 5 Q o cm or less. 

The gelatin-coated, water-insoluble polymer particles utilized in this invention preferably have an average diameter 
of 10 nm to 1000 nm. More preferably, the particles have an average diameter of 20 to 500 nm. The gelatin can be any 
of the types of gelatin known in the photographic art. These include, for example, alkali -treated gelatin (cattle bone or 

20 hide gelatin), acid-treated gelatin (pigskin or bone gelatin), and gelatin derivatives such as partially phthalated gelatin, 
acetylated gelatin, and the like. 

The polymer particle coated with gelatin is a water-dispersible, nonionic or anionic polymer or interpolymer pre- 
pared by emulsion polymerization of ethylenically unsaturated monomers or by post emulsification of preformed poly- 
mers. In the latter case, the preformed polymers may be first dissolved in an organic solvent and then the polymer 

25 solution emulsified in an aqueous media in the presence of an appropriate emulsif ier. Representative polymer particles 
include those comprising polymers and interpolymers of styrene, styrene derivatives, alkyl acrylates or alkyl methacr- 
yiates and their derivatives, olefins, vinylidene chloride, acrylonitrile, acrylamide and methacrylamide and their deriva- 
tives, vinyl esters, vinyl ethers and urethanes. In addition, crosslinking monomers such as 1,4-butylenegiycol 
methacrylate, trimethylolpropane triacrylate, allyl methacrylate, diallyl phthalate, divinyl benzene, and the like may be 

30 used in order to give a crossl inked polymer particle. The glass transition temperature (T g ) of the polymer particle may 
vary widely, but, most preferably the Tg should be at least 20°C to provide the greatest reduction in the volume % of 
conductive particle required in conductive coating compositions. The polymer particle may be a core-shell particle as 
described, for example, in U.S. Patent No. 4,497,917. The gelatin-coated polymer particle can be prepared either by 
having at least a part of its emulsion polymerization conducted in the presence of gelatin and/or by adding gelatin and 

35 a crosslinking agent after completion of the emulsion polymerization or post emulsification in order to link the polymer 
particle and gelatin through the crosslinking agent. 

Gelatin-coated polymer particles have been described in the photographic art. U.S. Patent No. 2,956,884 describes 
the preparation of polymer latices in the presence of gelatin and the application of such materials in photographic emul- 
sion and subbing layers. U.S. Patent No. 5,330,885 describes a silver halide photographic imaging element containing 

40 a photographic emulsion layer, emulsion overcoat, backing layer, and backing layer overcoat in which at least one layer 
contains a polymer latex made in the presence of gelatin. U.S. Patent No. 5,374,498 describes a hydrophilic colloid 
layer provided on the photographic emulsion layer side of the support that contains a latex comprising polymer particles 
stabilized with gelatin. U.S. Patent Nos. 5,066,572 and 5,248,558 describe case-hardened gelatin -grafted soft polymer 
particles that are incorporated into photographic emulsion layers to reduce pressure sensitivity. Although the above- 

45 mentioned prior art references describe layers containing gelatin-coated or gelatin-containing polymer particles they do 
not disclose the use of these particles in conductive layers or suggest the benefits with respect to solution stability or 
reduction in volume % conductive fine particles taught in the present invention. 

The gelatin/polymer weight ratio of the gelatin-coated polymer particle is preferably 5/95 to 40/60. At gelatin/poly- 
mer ratios less than 5/95 the polymer particle is not sufficiently coated with gelatin to provide the improvements in solu- 

so tion stability and wet abrasion properties and for ratios greater than 40/60 there is insufficient polymer particle to provide 
the desired reduction in volume % conductive particles required in the conductive coating. 

The conductive layer preferably comprises 50 volume % or less of the conductive fine particles, more preferably the 
conductive layer comprises 35 volume % or less of the conductive fine particles. The amount of the conductive particle 
contained in the coating is defined in terms of volume % rather than weight % since the densities of the conductive par- 

55 tides and polymer binders may differ widely. The binder for the conductive particles comprises the gelatin-coated poly- 
mer particles and, optionally, up to 20 weight % (based on the total dry weight of the gelatin-coated polymer particles) 
additional gelatin. The conductive layer can additionally contain wetting aids, matte particles, biocides, dispersing aids, 
hardeners, and antihalation dyes. The conductive layer is applied from an aqueous coating formulation to give dry coat- 
ing weights which are preferably in the range of 100 to 1500 mg/m 2 . 
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In a particularly preferred embodiment, the imaging elements of this invention are photographic elements, such as 
photographic films, photographic papers or photographic glass plates, in which the image-forming layer is a radiation- 
sensitive silver halide emulsion layer. Such emulsion layers typically comprise a film-forming hydrophilic colloid. The 
most commonly used of these is gelatin and gelatin is a particularly preferred material for use in this invention. Useful 

5 gelatins include alkali-treated gelatin (cattle bone or hide gelatin), acid-treated gelatin (pigskin gelatin) and gelatin 
derivatives such as acetylated gelatin, phthalated gelatin and the like. Other hydrophilic colloids that can be utilized 
alone or in combination with gelatin include dextran, gum arabic, zein, casein, pectin, collagen derivatives, collodion, 
agar-agar, arrowroot, albumin, and the like. Still other useful hydrophilic colloids are water-soluble polyvinyl compounds 
such as polyvinyl alcohol, polyacrylamide, poly(vinylpyrrolidone), and the like. 

10 The photographic elements of the present invention can be simple black-and-white or monochrome elements com- 
prising a support bearing a layer of light-sensitive silver halide emulsion or they can be multilayer and/or multicolor ele- 
ments. 

Color photographic elements of this invention typically contain dye image-forming units sensitive to each of the 
three primary regions of the spectrum. Each unit can be comprised of a single silver halide emulsion layer or of multiple 

75 emulsion layers sensitive to a given region of the spectrum. The layers of the element, including the layers of the image- 
forming units, can be arranged in various orders as is well known in the art. 

A preferred photographic element according to this invention comprises a support bearing at least one blue-sensi- 
tive silver halide emulsion layer having associated therewith a yellow image dye-providing material, at least one green- 
sensitive silver halide emulsion layer having associated therewith a magenta image dye-providing material and at least 

20 one red-sensitive silver halide emulsion layer having associated therewith a cyan image dye-providing material. 

In addition to emulsion layers, the elements of the present invention can contain auxiliary layers conventional in 
photographic elements, such as overcoat layers, spacer layers, filter layers, inter layers, antihalation layers, pH lowering 
layers (sometimes referred to as acid layers and neutralizing layers), timing layers, opaque reflecting layers, opaque 
light-absorbing layers and the like. The support can be any suitable support used with photographic elements. Typical 

25 supports include polymeric films, paper (including polymer-coated paper), glass and the like. Details regarding supports 
and other layers of the photographic elements of this invention are contained in Research Disclosure . Item 36544, Sep- 
tember, 1994. 

The light-sensitive silver halide emulsions employed in the photographic elements of this invention can include 
coarse, regular or fine grain silver halide crystals or mixtures thereof and can be comprised of such silver halides as 

30 silver chloride, silver bromide, silver bromoiodide, silver chlorobromide, silver chloroiodide, silver chorobromoiodide, 
and mixtures thereof. The emulsions can be, for example, tabular grain light-sensitive silver halide emulsions. The emul- 
sions can be negative-working or direct positive emulsions. They can form latent images predominantly on the surface 
of the silver halide grains or in the interior of the silver halide grains. They can be chemically and spectrally sensitized 
in accordance with usual practices. The emulsions typically will be gelatin emulsions although other hydrophilic colloids 

35 can be used in accordance with usual practice. Details regarding the silver halide emulsions are contained in Research 
Disclosure. Item 36544, September, 1994, and the references listed therein. 

The photographic silver halide emulsions utilized in this invention can contain other addenda conventional in the 
photographic art. Useful addenda are described, for example, in Research Disclosure. Item 36544, September, 1994. 
Useful addenda include spectral sensitizing dyes, desensitizers, antifoggants, masking couplers, DIR couplers, DIR 

40 compounds, antistain agents, image dye stabilizers, absorbing materials such as filter dyes and UV absorbers, light- 
scattering materials, coating aids, plasticizers and lubricants, and the like. 

Depending upon the dye-image-providing material employed in the photographic element, it can be incorporated in 
the silver halide emulsion layer or in a separate layer associated with the emulsion layer. The dye-image-providing 
material can be any of a number known in the art, such as dye-forming couplers, bleachable dyes, dye developers and 

45 redox dye-releasers, and the particular one employed will depend on the nature of the element, and the type of image 
desired. 

Dye-image-providing materials employed with conventional color materials designed for processing with separate 
solutions are preferably dye-forming couplers; i.e., compounds which couple with oxidized developing agent to form a 
dye. Preferred couplers which form cyan dye images are phenols and naphthols. Preferred couplers which form 
so magenta dye images are pyrazolones and pyrazolotriazoles. Preferred couplers which form yellow dye images are ben- 
zoylacetanilides and pi valylacetani tides. 

The invention is further illustrated by the following examples of its practice. 

Preparation of gelatin-coated polymer particles 

55 

A stirred reactor containing 1069 g of deionized water, 60.0 g of lime-processed bone gelatin, and 6.0 g of 30 % 
aqueous Triton 770 surfactant (Rohm & Haas Co.) was heated to 80°C and purged with N 2 for 1 hour. After addition of 
0.45 g of potassium persulfate, an emulsion containing 150.0 g of deionized water, 176.4 g of ethyl acrylate, 3.6 g of 
sodium styrene sulfonate, 27.0 g of 10 % aqueous Olin 10G surfactant, 6.0 g of 30 % aqueous Triton 770 surfactant, 
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0.3 g of sodium bicarbonate and 0.45 g of potassium persulfate was slowly added over a period of 1 hour. The reaction 
was allowed to continue for an additional 2 hours. After the reaction was completed the get-coated latex was purged 
with a N 2 sweep for 30 minutes to remove any residual unreacted momoner. An additional 36.0 g of 10 % aqueous Olin 
10G surfactant was added and the gel-coated latex (designated particle P-1) was cooled to room temperature, filtered, 
5 and refrigerated. The total percent solids of the gel-coated latex was 14.5 weight % and the particle size using a light 
scattering technique was measured at 1 80 nm for the gel-coated particle and 62 nm for the particle in which the gelatin 
was removed by enzymolysis. The other gel-coated polymer particles used in the following examples were prepared in 
an analogous manner and their compositions are described in Table 1. 



TABLE 1 





Particle 


Polymer Composition 


Gel/Polymer 
ratio 


Tg,°C 


Particle Size, 
nm (with gel) 


Particle Size, 
nm (gel removed) 


75 


P-1 


ethyl acrylate/sodium styrene sul- 
fonate 98/2 


25/75 


-20 


320 


62 




P-2 


ethyl methacrylate/sodium styrene 
sulfonate 99/1 


25/75 


65 


137 


60 


20 


P-3 


methyl methacrylate/sodium styrene 
sulfonate 98/2 


25/75 


125 


164 


60 




C-1 


ethyl acrylate/sodium acrylamido-2- 
propane sulfonate/2 -acetoacetoxy 
ethyl methacrylate 93.6/4.4/2 


0/100 


-20 




76* 


25 


C-2 


ethyl methylacrylate/sodium acryla- 
mido-2-propane sulfonate/2-acetoace- 
toxy ethyl methacrylate 93.6/4.4/2 


0/100 


65 




78* 


30 


C-3 


methyl methacrylate/methacrylic acid 
97/3 


0/100 


125 




48* 



* - these comparative particles were not made in the presence of gelatin. 



35 

Examples 1 - 3 and Comparative Samples A - C 

Antistat coatings comprising conductive fine particles and polymer binder were coated onto 4 mil thick polyethylene 
terephthalate film support that had been subbed with a terpolymer latex of acrylonitrile, vinyl idene chloride, and acrylic 
40 acid. The aqueous coating formulations comprising about 4 weight % total solids were dried at 1 20°C to give dried coat- 
ing weights of 1000 mg/m 2 . The coating formulations contained; 2.4 weight % of conductive tin oxide particles (doped 
with 6% antimony) with an average particle size of about 50 nm, 1 .6 weight % of a polymer binder, 3 weight % of 2,3- 
dihydroxy-1 ,4-dioxane gelatin hardener based on the total weight of gelatin in the coating composition, and 0.01 weight 
% of Olin 10G surfactant. 

45 The surface resistivity of the coatings was measured at 20% relative humidity using a 2-point probe. The coating 
compositions and resistivities for the coatings are tabulated in Table 2. For purposes of comparison, results are also 
reported for Comparative Samples A to C in which either gelatin alone was used as the binder or the polymer particle 
and gel mixtures described in U.S. Patent No. 5,340,676 were used as the binder. 

Coatings of the invention provide improved conductivity at low volume % of the conductive particle compared with 

so those comprising only gelatin as the binder and the resistivities are comparable to the polymer particle and gel mixtures 
taught in U.S. Patent No. 5,340,676. 



55 
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TABLE 2 



Coating 
No. 


Binder 


Volume 
% Sn0 2 


Surface 
Resistivity {Qln) 


Example 1 


P-1 


20 


5.0 x 10 9 


Example 2 


P-2 


20 


4.0 x 10 8 


Example 3 


P-3 


20 


1.0 x10 9 


Sample A 


gelatin 


20 


4.0 x10 12 


Sample B 


25/75 gelatin/C-1 


20 


4.0 x10 9 


Sample C 


25/75 gelatin/C-2 


20 


4.0 x10 8 



Dry adhesion of the conductive layers to the support was determined by scribing small hatch marks in the coating 
with a razor blade, placing a piece of high tack tape over the scribed area and then quickly pulling the tape from the 

20 surface. The amount of the scribed area removed is a measure of the dry adhesion. Wet adhesion for the coatings was 
tested by placing the test samples in deionized water at 35 °C for 1 minute. While still wet, a one millimeter wide line 
was scribed in the coating and a finger was rubbed vigorously across the scribe line. The percent of the rubbed area 
that was removed was used as a measure of wet adhesion. The adhesion results for Examples 1 and 2 that comprise 
gel-coated polymer particles and Samples B and C that comprise mixtures of gelatin with analogous non-gel-coated 

25 polymer particles are shown in Table 3. As can be seen, the wet adhesion for coatings of the invention is superior to the 
comparative samples featuring the binders taught in the '676 patent. 



TABLE 3 



30 


Coating 
No. 


Wet Adhesion 
(% removed) 


Dry Adhesion 
(% removed) 




Example 1 


10 


0 


35 


Example 2 


10 


0 


Sample B 


50 


0 




Sample C 


100 


0 



40 

Examples 4 - 9 and Comparative Samples D and E: 

The following examples demonstrate the excellent solution stability for coating compositions of the invention. The 
45 following aqueous formulations were prepared and maintained at 45°C to evaluate their stability against flocculation at 
various times. The results are shown in Table 4. 

Solution 1 : 2.00 weight % conductive tin oxide particles, 1 .33 weight % P-1 , 0.01 weight % 2,3-dihydroxy-1 ,4-diox- 
ane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 
so Solution 2: 1 .33 weight % conductive tin oxide particles, 2.00 weight % P-1 , 0.015 weight % 2,3-dihydroxy-1 ,4-diox- 
ane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 

Solution 3: 2.00 weight % conductive tin oxide particles, 1 .33 weight % P-2, 0.01 weight % 2,3-dihydroxy-1 ,4-diox- 
ane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 

Solution 4: 1 .33 weight % conductive tin oxide particles, 2.00 weight % P-2, 0.015 weight % 2,3-dihydroxy-1 ,4-diox- 
55 ane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 

Solution 5: 2.00 weight % conductive tin oxide particles, 1 .33 weight % P-3, 0.01 weight % 2,3-dihydroxy-1 ,4-diox- 
ane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 

Solution 6: 1 .33 weight % conductive tin oxide particles. 2.00 weight % P-3, 0.015 weight % 2,3-dihydroxy-1 ,4-diox- 
ane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 
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Solution 7: 2.00 weight % conductive tin oxide particles, 1 .00 weight % C-3, 0.33 weight % gelatin, 0.01 weight % 
2,3-dihydroxy-1,4<lioxane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 
Solution 8: 1 .33 weight % conductive tin oxide particles, 1 .50 weight % C-3, 0.50 weight % gelatin, 0.015 weight % 
2,3-dihydroxy-1,4-dioxane, and 0.01 weight % Olin 10G surfactant and a balance of deionized water. 

5 

As shown in Table 4, the coating compositions of the invention have excellent stability even after aging for 48 hours. 
Coating compositions of comparative samples D and E comprising a binder that is a mixture of a latex particle and gel- 
atin, rather than a gelatin-coated latex particle of the invention, exhibited a large amount of flocculation after 24 hours 
aging. 

10 



TABLE 4 



Sample 


Solution 
# 


Stability 
fresh 


Stability 
24 hrs 


Stability 
48 hrs 


Example 4 


1 


Excellent 


Excellent 


Excellent 


Example 5 


2 


Excellent 


Excellent 


Excellent 


Example 6 


3 


Excellent 


Excellent 


Excellent 


Example 7 


4 


Excellent 


Excellent 


Excellent 


Example 8 


5 


Excellent 


Excellent 


Excellent 


Example 9 


6 


Excellent 


Excellent 


Excellent 


Comparative Sample D 


7 


Excellent 


Poor 


Poor 


Comparative Sample E 


8 


Excellent 


Poor 


Poor 



30 As shown by the above examples, use of gelatin-coated water-insoluble polymer particles as a binder for electron- 
ically-conductive fine particles in electrically-conductive layers of imaging elements provides many important advan- 
tages. In particular, excellent conductivity is achieved at low volume percentages of electronically-conductive fine 
particles, the electrically-conductive layer has excellent abrasion resistant properties, and the coating compositions 
from which the electrically-conductive layer is formed can be easily prepared in a stable form. 

35 

Claims 

1. An imaging element for use in an image-forming process; said imaging element comprising a support, an image- 
forming layer and an electrically-conductive layer; characterized in that said electrically-conductive layer comprises 

40 electronically-conductive fine particles and gelatin-coated water-insoluble polymer particles. 

2. An imaging element as claimed in claim 1 , wherein said electronically-conductive fine particles are composed of a 
doped-metal oxide, a metal oxide containing oxygen deficiencies, a metal antimonate, or a conductive nitride, car- 
bide or boride. 

45 

3. An imaging element as claimed in claims 1 or 2, wherein said electronically-conductive fine particles are antimony- 
doped tin oxide particles. 

4. An imaging element as claimed in any of claims 1 to 3, wherein said electronically-conductive fine particles have 
so an average particle size of less than 0.3 fim and a powder resistivity of 10 5 Qo cm or less. 

5. An imaging element as claimed in any of claims 1 to 4, wherein said gelatin-coated water-insoluble polymer parti- 
cles have an average diameter of from 10 nm to 1000 nm. 

55 6. An imaging element as claimed in any of claims 1 to 4, wherein said gelatin-coated water-insoluble polymer parti- 
cles have an average diameter of from 20 nm to 500 nm. 

7. An imaging element as claimed in any of claims 1 to 6, wherein said gelatin-coated water-insoluble polymer parti- 
cles have a glass transition temperature of at least 20°C. 
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8. An imaging element as claimed in claim 1, wherein said water-insoluble polymer particles are selected from the 
group consisting of polymers of styrene, derivatives of styrene, alkyl acrylates, derivatives of alkyl acrylates, alkyl 
methacrylates, derivatives of alkyl methacrylates, olefins, vinylidene chloride, acrylonitrile, acrylamide, derivatives 
of acrylamide, methacrylamide, derivatives of methacrylamide, vinyl esters, vinyl ethers and urethanes. 

5 

9. An imaging element as claimed in claim 1 , wherein said water-insoluble polymer particles are particles of a copol- 
ymer of ethyl acrylate and sodium styrene sulfonat, a copolymer of ethyl methacryate and sodium styrene sulfonat, 
or a copolymer of methyl methacrylate and sodium styrene sulfonate. 

10 10. An imaging element as claimed in any of claims 1 to 9, wherein the gelatin/polymer weight ratio of said gelatin- 
coated water-insoluble polymer particles is 5/95 to 40/60. 

11. An imaging element as claimed in any of claims 1 to 10, wherein said electrically-conductive layer comprises 50 
volume % or less of said electronically-conductive fine particles. 

15 

12. An imaging element as claimed in any of claims 1 to 10, wherein said electrically-conductive layer comprises 35 
volume % or less of said electronically-conductive fine particles. 

1 3. An imaging element as claimed in any of claims 1 to 1 2, wherein the dry coating weight of said electrically-conduc- 
20 tive layer is in the range of from 1 00 to 1 500 mg/m 2 . 



25 
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